With the aim of promoting the responsible and sustainable management of marine resources, the European Union and the Food and Agriculture Organization of the United Nations (FAO) have established a set of international guidelines on by-catch management and reduction of discards. In this framework, the minimization of discards and the optimal valorisation of inevitable unwanted biomass are the main objectives of the optimal and efficient discards management network that has been developed in FAROS LIFE+ Project. According to FAO, in 2008, around 27 million tonnes of marine biomass were used for non-food purposes, these including fishmeal, fish oil, bait or high-added value compounds production by pharmaceutical or cosmetic industries. In this work, the most important discarded species by the selected métiers of interest for FAROS project have been analysed regarding possible valorisation options in a wide variety of sectors, including food products for human consumption. A protocol to easily determine the most suitable valorisation strategies for each of them has been also established. In order to carry out this approach, several factors as the status of stocks in the environment, the valorisation potential of each species or by-product and the amounts discarded by métier have been taken into account.
-To make the best use of unavoidable by-catch according to the guidelines described in the Code (FAO, 1995) .
The optimal valorisation of inevitable by-catch was the main objective of the optimal and efficient discard management network that was developed in BE-FAIR and FAROS Projects (Antelo, Ordóñez, Franco-Uría, Gómez-Gesteira, Fernández-Canamero, Pérez, Castro, Bellido, Landeira & Alonso, 2011) , co-funded under the LIFE+ Environmental
Program of the European Union (LIFE08 ENV/E/000119 -www.farosproject.eu). The aim of this valorisation framework is to produce protein hydrolyzates, peptones, enzymatic mixtures, fish oil with a high content of polyunsaturated fatty acids (PUFA), other added-value biocompounds or high quality fish meal, being these products of interest for sectors such as aquaculture or food. In addition, some species could be excellent to be directly consumed either fresh or frozen. In this work the analysis of the discards generated on selected metiers is presented. The main reasons for discarding of species/resources and valorisation options to minimise discards were identified. The previous analysis allowed us to outline a protocol for selecting the best valorisation alternative for each species, mainly focusing on food and bio-compound obtaining applications. In this work, the following métiers identified in the framework of FAROS project (Pérez, Prista, Santos, Fernandes, Azevedo, Ordóñez, Bellido & Fernández, 2011; Azevedo, Prista, Fernandes, Castro & Marin, 2011) have been considered for analysis: Discarded fish species obtained in the above mentioned métiers can be mainly classified into three categories: 1) Species with low value or no value in the market; 2) Small sized species (under Minimum Legal Size -MLS), including young or juvenile, even if they have commercial value as adult and; 3) Species that cannot be retained on board due to legal reasons (Total Allowable Catch regulations, etc.).
Most of the species discarded in each identified métier have real commercial value in Spain and Portugal but they are discarded for various reasons: legal reasons related to the quota system, strategic or commercial reasons, lack of quality in the case of damaged or in poor specimens or in poor condition, etc. Priorities between different métiers (both Spanish and Portuguese) were established (Azevedo, Prista, Fernandes, Castro & Marin, 2011) according to their current level of discards and the consequent need to reduce them. These classification studies were essential for a better understanding of their respective fishing activities and discarding strategies.
In order to perform the specific discard analysis and associated valorisation alternatives/potential by species in each selected fishing unit (métier), the following factors were taken into account: of some species hinders the valorisation or, at least, raises the question of its convenience. For some species, the actual lack of stock information has been also analysed.
-Valorisation potential: A review study has been carried out to identify the presence of certain valuable biocompounds and/or general the valorisation potential of each discarded species.
-Total métier discard: The amount of total discards by species can give an idea of the quantities of raw material available for valorisation, although these figures are approximate.
A complete list of discarded species was analyzed for each métier (OTB_51, OTB_11, OTB_DEF_02), studying their valorisation potential by taking into account the above mentioned factor in the fisheries of interest. This summary is presented next in Section 3.1. As a first example, and based on this analysis, several cartilaginous species, like blue skate (Dipturus batis), were identified to have low processing/valorisation interest.
In fact, many cartilaginous fish stocks are currently in poor condition, based on recent evaluations of organizations such as ICES (Clarke, 2009) . Therefore, many species are found in the "Red List" of the International Union for Conservation of Nature (IUCN, 2011) . Regarding this source, as well as similar ones, the priority strategy to be considered for these species should be the minimization of discards and the release of captures alive to the sea, whenever this is possible (FAO, 2010; NAFO, 2011) . As a final option and instead of throwing dead fish to sea, valorisation might be considered. In the framework of this pursued sustainable and efficient scenario, blue biotechnology (specific objective of the Blue Growth strategy) deals with the exploration of marine organisms in order to design and develop new "on demand" compounds, in particular those responsible for certain bioactive or sensory characteristic of interest in the food and nutraceutics industries.
In this Section, and after a brief presentation of selected discarded species with real valorisation interest, the valorisation strategies defined in the last years by researchers in this marine valorisation/biotechnology field are compiled and reviewed, presenting them by type of application (extraction of biocompounds, food applications and fishmeal/oil/silage) and selected discarded species.
3.1. Selected discarded species and stock status in the considered métiers Table 1 summarizes the main characteristics of discarded species in the different métiers that can be considered as potential raw material for valorisation purposes through existing identified valorisation strategies/adding-value chains (both in related literature and at real processing/operating scale). As it can be seen in Table 1 , horse mackerel is the most discarded species in selected Portuguese and Spanish metiers (10,850 t/year). This species, together with the blue whiting (3,500 t/year) and Atlantic mackerel (3,180 t/year), are discarded due to different reasons associated with the fishery. In this case, despite the potential of these species for food applications (direct human consumption), the duration of Great Sole
Bank fishing trips threats adequate conservation on board, resulting on the noncommercial value reflected in Table 1 for these species on métier OTB_51. Regarding ships fishing in coastal waters (OTB_11, OTB_DEF_02), these species are usually discarded due to low catch volume and/or economic strategies like high-grading, a practice which consists in only bringing the best quality fish ashore, by selective harvesting (discarding the rest at sea).
Another species with commercial interest is the greater silver smelt that is included in the list of trade names in Spain. This species exhibits an important discard level for the metier OTB51 (900 t/year), being particularly susceptible to rapid local depletion due to its aggregating behaviour (ICES, 2010) . By taking into account the advice of ICES for 2011, a reduction in catches should be considered, in the light of the survey data indicating a recent decline.
The dynamic behaviour of fisheries also conditions discarding levels, as in the case of boarfish. Nowadays, an increase in the abundance of this species in the Northeast Atlantic has been detected (White, Minto, Nolan, King, Mullins & Clarke, 2011) . As a consequence, the considered Spanish trawling fleets catch and discard large quantities (up to 4,600 t/year) due to no quota availability for this species. The same reason for discarding applies for haddock (2,650 t/year in Great Sole), a species with high commercial interest in worldwide markets. Especially in these cases, a legislation change leading to new quota assignments would be necessary prior to the retention on board of these unwanted captures and to the study of their possible use or management. It must be mentioned that black-mouthed dogfish is widely distributed in the Northeast Atlantic. As a consequence, this species is usually taken as by-catch in demersal trawl and longline fisheries, and generally discarded. However, some specimens have market value and can be retained and sold, although more biological and population data of this species (i.e. through ICES evaluations) would be required in order to attain a sustainable future exploitation (Olaso, Velasco, Sánchez, Serrano, Rodríguez-Cabello & Cendredo, 2004) .
Other species like the red gurnard has been recently included (year 2013) in the list of trade names in Spain due to the increasing interest detected in some markets for its direct human consumption. As a consequence, it seems that the trend is towards keeping it on board in those fleets where this species is being nowadays discarded (trawl fisheries In addition, around 3,000 t/year of Echinoderms are discarded in the considered fishing areas (Great Sole bank and coastal waters of the Iberian Peninsula), with increasing commercial interest for direct human consumption and biocompounds extraction (see Subsection 3.2 for further information).
Finally, Henslow's swimming crab and squat lobster are crustaceans that are included in the list of trade names in Spain, although they are still scarcely known species.
Important amounts of valuable biomass (up to 1,914 t/year) of these crustacean species are discarded by the considered fleets with important valorising potential as described in the next subsection.
Valorisation potential

Extraction of biocompounds
Potential applications related with extraction of marine compounds with several uses, mainly in medical and pharmaceutical sectors (as well as several industries including cosmetics, agriculture, food, sewage, etc.), are presented for the following species/groups.
• Sea anemone (Actinauge richardi) 305 306 307 308 Several important natural products for medical uses have been found in marine invertebrates, such as sponges, bryozoans, tunicates and ascidians (Trejos, Šturdíková & Šturdík , 2009; Lloret, 2010) . As an example, the first marine compound to enter human Actinaria or sea anemones are marine invertebrates without physical defence and a simple immune system (Marginet, 2008) , but they produce some compounds like actinoporins that are important against potential predators of the sea anemones, as it happens in other marine invertebrate (Caldwell & Pagett, 2010) . It must be mentioned that only around 10% of the estimated number of species within Cnidaria and Echinodermata has been examined for natural product bioactivity (Marginet, 2008) . Therefore, the available research potential is very high. In fact, The echinoderm genera identified are not included in the commercial list applicable in Spain (Secretaría General del Mar, 2010) . However, some species from Holothuria spp.
and Stichopus spp., traditionally harvested for direct human consumption in specific regions, have recently been investigated as a source of biomedical components (Alfonso, Tacoronte & Mesa, 2007) . Under this approach, extracts from sea cucumber (common name for species included in genera as Holothuria and Stichopus) are included into easy-to-consume formats, such as capsules and tablets by several companies in the nutraceutics sector (Swanson Vitamins. Now Foods, NutriSea, etc.).
Holothurians contain a variety of substances, including chondroitin sulphate (CS) and glucosamine as cartilage building blocks (Alfonso, Tacoronte & Mesa , 2007) together with bioactive substances with anti-inflammatory and anti-tumor activity properties such as glycosphingolipids (Hirata, Zaima, Yamashita, Nogochi, Xue & Sugawara, 2005) . Thus, the composition of sphingoid bases prepared from sea cucumber is different from that derived from mammals, showing their cytoxicity against human colon cancer cell lines in Sugawara, Zaima, Yamamoto, Sakai, Noguchi & Hirata (2006) .
The high pharmacological potential of triterpene glycosides isolated from several species of sea cucumbers has been confirmed (Matranga, 2005) . These glycoside compounds showed antifungal, anti-inflammatory and cytotoxic properties. Moreover, antifungal activity of crude extracts of body fluid and body wall from the Mediterranean species of sea cucumber (Holothuria polii) has been also reported (Ismail, Lemriss, Ben Aoun, Mhadhebi, Dellai, Kacem, Boiron & Bouraoui, 2008) . Finally, it must be mentioned that saponins and terpenoids are specifically extracted from Echinodermata.
In this context, the capability of echinoderms for synthesizing substances useful as new medicaments has been suggested (Matranga, 2005) , although most echinoderm species are still unexplored in terms of valorisation potential Chondrichthyes skin can also be an excellent source of collagen, with application in food and pharmaceutical sectors (Kittiphattanabawon, Benjakul, Visessanguan, Kishimura & Shahidi, 2010) . Gelatine and collagen extraction from other under-utilized species such as P. glauca have been described in literature (Limpisophon, Tanaka, Weng, Abe & Osako, 2009; Alonso, Antelo, Otero & Pérez, 2010) .
In terms of availability of potential raw material for valorization purposes, S. canicula is one of the most discarded species in the considered métiers (4,600 t/year), with potential of producing 368 t of cartilage for chondroitin sulphate obtaining and 496 t of skin for GAG synthesis. Its valorisation could be optimized by considering the possible interest of liver to produce oils (squalene). For this use, pollutant concentrations in the organ prior to the valorisation study must be determined to prevent the introduction of these pollutants in the human food chain.
• Black-mouthed dogfish (Galeus melastomus) 398 In many fisheries, the main reasons of shark capture were the finning and the obtaining of liver oil (Vannuccini, 1999) . This product is specifically used in the manufacture of cosmetics and pharmaceuticals (Hareide, Carlson, Clarke, Clarke, Ellis, Fordham, Fowler, Pinho, Raymakers, Serena, Seret & Polti, 2007) due to its properties as a source of important nutrients for health maintenance (Szostak & Szostak-Wegierek, 2006) .
Livers may represent between one third to one fifth of total body weight, and about 70-80% of liver can be converted into oil depending on the species. Squalene and other compounds can be found in large quantities in the oil obtained from several shark species (Blanco, Sotelo, Chapela & Pérez-Martín, 2007 (Storelli & Marcotrigiano, 2002; Storelli, Storelli & Marcotrigiano, 2003) .
• Several cartilaginous species discarded in the studied métiers might have certain commercial interest, mainly in the food sector, as described in Table 2 . However, in many cases, these species are discarded or, during processing, can generate a relatively high quantity of by-products that have certain compounds of interest in many applications and fields. The objective of fishing vessels for species like sharks and skates must be the whole use of all captured specimens (NAFO, 2011) if the prevention of its capture or the release of live specimens to the sea were not possible. Potentially, the complete use of these species is possible by combining food use (backs, belly flaps, fillets, wings, etc.) with other applications (liver, head, skin, etc.) as it is indicated by some studies (see Table 2 for more details). Besides, new "bioactive compounds" for medical and pharmaceutical purposes can also be obtained, resulting on an additional potential for increased utilization of specific entrails in a near future (Blanco, Sotelo, Chapela & Pérez-Martín, 2007 ).
• Various species of the genus Munida spp. have been studied for obtaining chitin and chitosan (Muzzarelli, Muzzarelli, Cosani & Terbojevich, 1999) . Other discarded species in the studied métiers such as Nephrops norvegicus (Norway lobster), have been studied for the production of chitin and chitosan (Beaney, Lizardi-Mendoza & Healy, 2005) .
Average chitin contents obtained throughout the year from N. norvegicus shell waste were 214.17 ± 15.63 g/kg (Morrow, 2002) . For this species, different forms of extraction (chemical techniques and alternative methods) have also been investigated.
Although the chitin content is different according to the raw materials considered, its extraction and quality depends on the method employed (Beaney, Lizardi-Mendoza & Healy, 2005) . Therefore, environmentally-friendly innovative methods could be an effective pre-treatment in the process of obtaining high quality chitin (for instance, for medical applications).
For some crustacean species, certain annual variability of Atlantic common crab (Cancer pagurus) and Polybius henslowi has been observed in some fisheries (Woll, Van der Meeren & Tuene, 2006) , including the considered métiers. Therefore, this fact should be considered when studying new uses, apart from human food. Price differences have also been observed depending on the fisheries, which could also affect the chances of recovery and/or selection of priority areas for implementing valorisation strategies.
Apart from chitin (15-50%), shells also contain proteins (20-40%), calcium carbonate (20-50%) and carotenoids (10%) (Kurita, 2006) . Specifically, shrimp and crab shell wastes are an important source of carotenoids (Hayes, Carney, Slater & Brück, 2008) and the use of biological extraction methods of carotenoid pigment of shellfish waste prior to chitin conversion has been investigated (Hayes, Carney, Slater & Brück, 2008) . 
Food applications
In this case there are two main options for valorising discards: direct human consumption (with the introduction of new species in markets) or production of specific added-value bioproducts for the food sector.
• Portugal, which means that this species is still a problem of discarded biomass.
Regarding future actions, specific promotion of this new species to consumers, in this case in Spain and Portugal, is likely to be required (Stockhausen, Officer & Scott, 2012 ). (Anderson, Flemming, Watson & Lotze, 2011) . In fact, Asian demand has been so high during last years that these species have been collected from U.S.A. and other countries (e.g., Australia, Philippines) to guarantee an adequate supply in this market. This fact has made prices to increase not only in the Asian but also in the international market (Hamel, Conand, Pawson & Mercier, 2001) . As a consequence, the high demand of these marine organisms has caused over-exploitation of certain fisheries (Bruckner, 2006) . In order to increase their production, the promotion of their cultivation has become an important part of mariculture activities in China (Jiaxin, Bueno & Lovatelli, 1990; Lovatelli, Conand, Purcell, Uthicke, Hamel & Mercier, 2004 ).
The special properties of cooked Stichopus japonicus, one sea cucumber species, could be related with the body wall mainly composed of highly insolubilized collagen fibres (Saito, Kunisaki, Urano & Kimura, 2002) . In Spain, the species Stichopus regalis (Royal cucumber or "cohombro de mar real", "espardenya" in Spanish), is a very popular gastronomic product in some Mediterranean regions. The status of its stock is being currently studied by IEO-Spain in order to include these species into the list of commercial species in Spain. Sea cucumbers could also be of interest for aquaculture purposes (Sicuro & Levine, 2011) . • Great silver smelt (Argentina silus) This species is usually consumed fresh or in fish meal production (Froese & Pauly, 2011) . This species (among a total of 22 under-utilised fish and shark species) was analysed as a source of dietary w-3 PUFA (Dunne, Cronin, Brennan & Ronan, 2010) in order to assess potential health benefits to the consumers. On the other hand, the Icelandic ban on discarding, coupled with the establishment and running of a "bycatch bank" for a number of years from 1989 (Clucas, 1997) , demonstrated to fishermen and fish traders that there were markets for unusual species of fish caught as by-catch.
Those new species would be introduced and promoted among consumers when necessary. As a result, several fish as Argentina silus, showed high potential for market expansion.
• Discarded crustaceans According to a recent research project (Carmen G. Sotelo & Ricardo Pérez-Martín, personal communication), in which properties of some crustacean species were analyzed, Polybius henslowii could not be useful as a resource for human consumption due to its high cadmium content, although it could be used for obtaining chitin. On the contrary, potential for the production of human food was observed for Munida spp., since their organoleptic characteristics are similar to Norwegian lobster, and it can be considered a versatile and quality product. Moreover, crustaceans are marine organisms that are characterized by a high non-protein nitrogen content, which gives them a strong and characteristic flavour and odour (Baek & Cadwallader, 1997) . As a result, one direct use for discarded crabs in the food sector could be as flavourings and concentrates to be added as an ingredient into other foods or meals, or also they can be incorporated into animal feed, in which the taste of crab is a desired characteristic.
• Horse mackerel, blue whiting and Atlantic mackerel (T. trachurus, M.
poustassou and S. scombrus)
It has been shown that recovered proteins and oil from underused fish species and byproducts retain functional and nutritional properties for human food products (Gehring, Davenport & Jaczynski, 2009) . Consequently, there is a high interest in increasing the use of fish proteins as a food ingredient due to their high nutritional value (Sanmartín, Arboleya, Villamiel & Moreno, 2009 ). Added-value products like surimi or fish sauce are some of the traditional food applications options for the valorisation of fish proteins which might be employed in the case of mentioned discarded species in the cited métiers (Venugopal & Shahidi, 1995 ).
An increasing interest in developing high-added value fish products like minces made from fatty fish has been detected (Rodríguez-Herrera, Bernández, Sampedro, Cabo & Pastoriza, 2006) . This is due to the fact of their high levels of long chain PUFAs, such as eicosapentaenoic acid (EPA, C20:5 n-3) and others (Eymard, Baron & Jacobsen, 2009 ). The three main discarded species under study (horse mackerel, blue whiting and Atlantic mackerel) specifically exhibit such valorisation potential.
Moreover, these species have shown some potential to be used as a raw material for surimi production. In fact some of the problems associated with the production of surimi with fatty species have been addressed by different studies (Eymard, Baron & Jacobsen, 2009; Rodríguez-Herrera, Bernández, Sampedro, Cabo & Pastoriza, 2006) . In the case of blue whiting there have been already some commercial experiences of obtaining this product in Norway, France and Russia (Trondsen, 1998) . The surimi market prices are a crucial condition for the implementation of this solution by the fleets (Trondsen, 1998) . This economic factor will be important in the considered métiers too. . The good results obtained could lead to feasible utilisation of these discards by fleets. Others changes can be considered as an opportunity to make future surimi production more sustainable with a better utilization of the raw material (Nolsøe, Marmon & Undeland, 2011) .
Meals and silage from marine species
• Fish meal By-products and several fish species of low or non-commercial value are often used to produce oils, fish meal and silage. In fact several fisheries have experience in selling part of the by-catch to fish meal factories together with usually unmarketable species that are also employed as feed for aquaculture (Venugopal & Shahidi, 1998) .
Great silver smelt (Argentina silus) is widely distributed in the North Atlantic. This species is currently exploited mainly for the production of fish meal and protein (Jangaard, Regier, Claggett, March & Biely, 1974) since this use has been studied for decades (Mackie & Hardy, 1969) . The results regarding lipid and amino acid composition indicate that fish meal produced from this species would be nutritious and it has relatively high oil content. In the case of Portuguese métiers, other similar species such as Macroramphosus scolopax are also discarded and the use of these discards for meal production can represent around 35 t/year of meal.
Fish silage is other possible product made from fish waste materials from different marine species that could be adequate for use as an ingredient in aquaculture feeds (Blanco, Sotelo, Chapela & Pérez-Martín, 2007 ).
• Crustacean meal (Polyibius Henslowii) Discarded crustaceans can also be the raw material for high quality meals which can be used for feeding several aquaculture species (Cho, Park, Kim & Yoo, 2008) .
Crustaceans are a good protein source, and they can be especially suited for marine organisms which include these organisms in their natural diet (Kalinowski, Robaina, Fernández-Palacios, Schuchardt & Izquierdo, 2005) . One example of this approach is In addition to the previously mentioned use of Polybius henslowii to obtain chitin, the production of meal from this species has been investigated in Vigo (Spain) by IIM-CSIC in the framework of several research and demonstration projects. As a main result of this experience it can be concluded that 200 g of high-value meal (66.69 % of crude protein and 9.54 % of fat content) can be obtained from 1 kg of P. henslowii. The application of this high quality meal on diet formulation for octopus aquaculture has been tested in Galicia, showing good preliminary results.
However, the cadmium content of P. Henslowii may prevent this application, and therefore, a previous heavy metals content analysis should always be performed.
Valorisation potential ranking
Valorisation alternatives have been detailed in this work by species, with the aim of promoting the sustainable management of more than 43,000 t of biomass discarded per year in the considered métiers (Spanish and Portuguese fleets operating in Great Sole and coastal waters). The rest of discarded species, inappropriate as raw material for identified valorisation strategies by different reason (i.e. the studied factors of stock situation reflect a dangerous situation for the species, the valorisation potential and/or discarded amounts per year are not sufficient to create/maintain in the long term a highadded value chain, etc.), should be also quantified in order to know the total discarded biomass in a given métier. This full analysis of discarded species will allow to define An assessment protocol of the valorisation potential of the studied species, by type of possible use, is shown in Table 4 . In this table, a 3-score indicates that this is an optimal solution for the species based on the reviewed literature, with potential benefits for the target fleet. For ratings of 2, the species has potential in this area, although other applications could be more interesting and/or a more specific investigation may be required. Rating of 1 indicates little and no interest (-) based on the literature review performed.
By taking into account the total analyzed species, around 70% have potential in the extraction of some marine specific compounds, whereas a 50% could be destined to direct human consumption.
Potential for extraction of biocompounds has been observed for the three large groups of marine organisms analyzed (Echinoderms, Crustacean and Pelagic species), although a specific study by species have not been performed, since the information regarding these species is not always available on board (for example in the case of Echinoderms).
Regarding food applications, other complementary uses like added-value food products or additives production are possible in the considered métiers.
Some of the studied species like boarfish, Henslow's swimming crab and red gurnard are considered suitable for valorisation purposes on a near future. As already mentioned, the abundance of boarfish in the Northeast Atlantic appears to be increasing in most regions. Besides, a recent interest in red gurnard has been detected in some specific compatible uses have been identified. Based on these reasons, among others, the aim for the fishing sector should be to try to increase the consumption of these species. In this framework, monitoring programmes should be conducted to obtain data on biological parameters for stock assessment purposes according to sustainable fishing in European fisheries.
Conclusions
As highlighted in this work, there is a common and positive agreement (among citizens, NGOs, the fishing sector, policymakers, scientist, etc.) that identifies discards as very negative and that solutions have to be implemented. In this framework of promoting the responsible and sustainable management of the European fishing activity, the European Commission developed a number of actions directed to the development of policies to reduce unwanted by-catches and eliminate discards in European fisheries, as well as to make the best possible use of the captured resources avoiding its waste, including unavoidable discards generated in some fisheries (New Common Fisheries Policy, the Blue Growth Strategy).
Any valorisation strategy defined for the analyzed discarded species with no current commercial value or discarded due to other reasons could contribute to achieve a responsible fishing activity and to implement basic principles of industrial ecology applications. Therefore, the next challenge will be the on board identification and quantification of such species in order to establish further valorisation alternatives. In addition to these initiatives, sustainable management plans would be necessary for this type of organisms, since such species are found on the seabed, a shared ecosystem vulnerable to bottom fishing gears.
The Spanish and Portuguese fishing sectors may start, in the short to medium term, contacts with distributors to sale some species (as red gurnard, boarfish, etc.) in European food markets in which it is well known that demand exits for them. In addition, in the medium to long term, it would be positive to introduce these new species in their own markets since consumption of fresh/frozen fish in Spain and Portugal is a very important part of the local traditional diets.
For other pelagic species with more presence in markets, as horse mackerel and Atlantic mackerel, the first strategy for discards reduction will include: a) to avoid high-grading practices; b) to solve conservation issues on board as a first step on the valorisation chain (fish in bad conditions is not marketable and therefore discarded); and even c) to modify legislative aspects as the actual quota system which involves discarding to comply with legislation, etc. Pérez et al. (2011) pointed out that guarantying convenient financial compensation for the eventual retained catch losses (initially sustained by fleets) is one of the key aspects for a successful reduction of discards, and especially of small-sized fish.
In this work it was presented that many discarded species can be used as raw material with different potential applications. The proper final use of discards could be coordinated and/or selected in an optimal and systematic way accordingly to the proposed valorisation ranking potential protocol (Table 4) .
It must be also mentioned that sustainable valorisation of discards will have a very positive effect on the reduction of environmental impacts, since the quantity of species that are discarded both on board and on shore will be significantly decreased. In addition, these valorisation strategies could contribute to reduce pressure on traditional marine resources in Atlantic waters, some of them currently overexploited. Moreover, the implementation of real sustainable valorisation strategies is crucial to reduce environmental impacts related to some specific processes, as chitosan extraction (Beaney, Lizardi-Mendoza & Healy, 2005) . FAROS project is also concerned about this issue and thus, once the initial operation conditions of valorisation processes are established, impacts associated with the different process steps and operating scenarios will be assessed by using environmental indicators, like LCA (Life Cycle Assessment) or EF (Ecological Footprint).
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The shark's liver is about 18% of total body weight (approximation made based on figures from several shark species).
The percentage of oil in liver is ≈ 50-60% w/w.
